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I. DISCUSSION

A. InRODUCTION

1. Need for Data on Computers in Colleges and Universities

Long before the often-mentioned Rosser Reportl was completed it became
obvious to many government agency officials that a very rapid expansion
of the computer facilities of colleges and universities was in the offing.
The nation'e research and development programs, particularly those related
to the nation's defense and space efforts, were already heavily dependent
upon the computer. The need for more and more computers in the colleges
and universities was foreseen in order for their research programs to
keep pace with governmental and industrial research activities, and for
their graduates to be knowledgeable as to their use. At the same time
it was predicted that the nation's higher institutions m-st begin to
educate thousands of computer scientists and computer technologists.

The Mathematical Sciences Section of the National Science Foundation
developed and tested a questionnaire which could be used to provide the
kind of information needed for future planning of the relevant government
agencies. This questionnaire, with only minor revisions, was used in the
survey reported on in this document. (See Appendix E for complete copy
of Questionnaire.)

2. Purpose of Survey

How much are colleges and universities :pending for computers in their
research and instructional activities and where does the money come from?
What computers do they have and expect to have, how is the research and
instructional usage distributed over academic area and undergraduate
vs. graduate use? What degree programs are being offered in computer
science and how many students are getting computer education? These are
some of the questions answered by the results of a statistical survey
carried out during the 1967 fiscal year by the Computer Sciences Project
of the Southern Regional Education Board with the support of the National
Science Foundation. Fiscal year 1965 was used as the base year for actual
ernendituree and sources of funds and fiscal year 1969 was used for projections
by uhe institutions.

A stratified random sample of approximately 700 cf the 2200 institutions
of higher education was employed to obtain estimates for the entire
population. (See Appendix A for details of the sampling design.)

B. DISCUSSION: ALL INSTITUTIONS

1. Total Expenditures

103 million ($) was spent on computer equipment and its operation for
research and instructional purposes by the nation's colleges and universities

1Digital Computer Needs in Universities and Colleges (Rosser Report)
National Academy of Sciences, National Research Council, Washington, D. C.,
1966, 176 p.



2

during fiscal year 1965. An additional 41 million ($) was contributed

by the computer manufacturers in the form of educational allowances on

purchases and rentals, gifts of equipment and other assistance. For

the fiscal year 1969 the institutions expect to spend 276 million (5) for

the same purposes. The manufacturers will contribute an additional amount

which is not likely to be too different from the 41 million of 1965 because

of the recent lowering of educational discounts. During FY 65, 30 million

($) was spent on salaries for approximately 5000 staff members at all

levels with an expected increase to 69 million ($) for FY 69 on twice

as many staff. Nearly 50 million ($), or almost one-half of the total

expenditures, was spent on computers and peripheral equipment in the

form of purchases, maintenance, and rentals. To this should be added

the more than 40 million (5) contributed by the manufacturers which

brings the total value to 90 million ($) for computer equipment used by

the higher institutions for research and instruction during FY 65. For

FY 69 the total value of hardware is estimated to be approximately 180

million (5) with the manufacturers contributions remaining at about the

40 million ($) level (This is a calculated guess, not a statistical

estimation.). Total capital expenditures, i.e., costs of purchases of

equipment, (including computer purchases) buildings, and furniture, are

expected to increase from around 25 millionl (5) in FY 65 to about 70

million in FY 69.

These items along with further details are presented in tables 1, 2, and

3. (The population estimates have been superimposed on an exact copy

of the corresponding part of the questionnaire for the readers' convenience.)

2. Sources of Funds

Of the 103 million (5) expenued
1 by the institutions in FY 65 over 43 million

($) (40%) came from Federal government agencies in the form of contracts

and grants. Nearly 25 million ($) of these Federal funds were designated

"primarily for computer activities." General institutional funds contributed

51 million (5) (47%). For FY 69 the institutions are expecting 109 million

($) (39%) of the 276 million (5) total to come from Federal sources and to

increase "their own" expenditures to 142 million ($) (51%) (see table 4.).

Of the 25 million (5) in Federal funds which were labeled "primarily for

computer activities" over 13 million ($) was designated for rental or

purchase of equipment and buildings; 7 million was spent for their operation;

3 million was used to pay for computer time for research, development, and

graduate instructions less than -I million was used to pay for computer time

for undergraduate instruction; and nearly 12 million for 'Computer Science

Activities. For such purposes the schools are expecting a two to four-fold

increase in assistance from federal and non-federal sources for FY 69. The

total is estimated to go from 32 million in FY 65 to 86 million (see table 5)

in FY 69. (These figures are obtained by summing across rows C and D.)

1This figure differs from that shown in table 4 since a few institutions

reported on FY 66 because records "were not available" for FY 65.
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8

Number of institutions with computers and number of computers in thevmorredrins

titutions

An estimated 32% or 700, of the 2200 institutions had 1000 computers by
January, 1967. Estimates for 1966-1970 are presented in table 6. Detail
estimates by strata of the number of institutions with computers as of
January, 1967 are given in Appendix B, Table 1, and estimates of the number
of computers installed, on order, and to be placed are presented in Table 2
of Appendix B.

TABLE 6

Date
No. of Schools with

Computers for Research
and Instruction

No. of Computers* in
Schools for Research

and Instruction

January 1966 60o 900

January 1967 700 1,000

January 1968 800 1,100

January 1969 900 1,200

January 1970 1,000 1,300

Table 7 gives the estimated frequencies of occurrence of various computer
systems reported in the survey. Of the estimated 858 computers installed
as of June 30, 1965, over half (442) were leased, 291 were purchased, and
the remainder were mixed, i.e., some units purchased, others leased. An
additional 518 computer systems were estimated to have been on order by
Fall, 1966, and were to be replacing an estimated 236 installed systems.
The models are listed in order of frequency of installation (as of approxi-
mately June 30, 1965). No further oreering was attempted for equal frequencies.
(Some of the abbreviations that are not immediately recognizable are
MCMcDonnell Automation Center, COR=Cornell, TUC=Triangle Universities
Computer Center, WMPWestern Data Processing Center, TSH=Time-sharing,
FS=Florida State University, REPL =To be replaced, ON ORDER=Ibtal on
order systems, 65=No. of on order systems delivered during 7/1/65 - 12/31/65,
66410. of on order systems to be delivered during calendar year 1966, etc.)

The average number of hours for research and instruction usage per month
for FY 65 is also given in Table 7 for each make and model of computer
that was installed. (As a guideline, 130-140 hours usage per shift
(176 hours) per month is considered good for batched-processing systems,
which most of these are.)

Includes terminals from off-campus computers.
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4. Degree Programs in Computer Science and Related Areas

On the basis of responses to Item I-B of the questionnaire an estimated
226 degree programs in computer science and related areas were being
offered at least by fall 1966 and an additional 331 were planned for
implementation during the "next three years." Programs specifically
designated as Computer Science accounted for 18% (1O) of the going
programs, 55% (182) of the planned programs, and 40% (223) of the total
number (557) of going and planned programs. Business Data Processing
appeared second most frequently making up another 40% (93) of the going
rrograms, 26% (85) of the planned programs and 32% (178) of the total
number. Appendix C presents the estimated numbers by name of program,
degree level, and status (i.e., going or planned). Eighteen different
names were used to classify the responses. In a few instances the class-
ification was not exact. This was particularly true of late responses
received in early 1967 (i.e., too late to add new categories).

The estimates for the numbers of programs in each of Computer Science,
Business Data Processing, Information Science, Computer Science Options
in Mathematics, and all others are presented in Table 8 on the portion
of the questionnaire which was used to collect the sample data.
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5. Numbers of "Computer Science "1 Majors and Numbers of Students Being
Trained to Use Computers

Nearly 120,000 undergraduates and 29,000 graduate students received some
computer training during 1964-65. In addition approximately 4,000 under-
graduates and 1,300 graduate majors in "computer science" were estimated
to have been enrolled in 1964-65.

The numbers of students to be trained "in at least one programming language"
for 1968-69 &s estimated to increase nearly three-fold or approximately
81,000 graduates and 350,000 undergraduates.

For the year 1968-69 there is to be an estimated 19,000 undergraduate
majors and over 5,000 graduate majors. This is an estimated four-fold
increase and is dependent to a large extent upon the schools being able
to bring the planned programs into being as scheduled.

These figures are also presented in Table 8 on the part of the questionnaire
used to collect the sample data.

Appendix D relates the number of students being given computer instruction
to the total enrollment of the three broad types of institutions given
in (2), namely, universities (strata 114 and 214 only) other four-year
institutions, and two-year institutions. The institutions are also
grouped by type of control, public and private. The computations given
in Appendix D indicate that there are computers available in institutions
enrolling 60% of all students in higher education.

6. Distribution of usage as percentage of cost

Because of the great diversity of missions of the institutions in the
population it is difficult to get meaningful estimates on percentage
of use by category over all institutions. Better estimates can be obtained
for individual strata and certain groups of strata. The responses to
Item VII of the questionnaire were grouped into classes as follows for
each cell of the questionnaire over all institutions in each stratum. The
classes used were:

Class Limits

76-100
51-75
26-50
01-25
No response -00

The iLstrument and its instructions did not request that a clear distinction
be made among a no response, not applicable and zero percentage. Therefore,
the median percentage based upon the estimated population frequencies,
excluding the no response -00 category, appears to be the best estimate
for the percentage of usage for each cell. These estimates are presented
in Table 9.

1 he term computer science in quotes is used to cover all majors in
any of the areas reported including options in math, electrical engineering,
etc.



T
a
b
l
e
 
9

A
l
l
 
I
n
s
t
i
t
u
t
i
o
n
s

I
t
e
m
 
V
I
I
.

U
t
i
l
i
z
a
t
i
o
n
 
o
f
 
D
i
g
i
t
a
l
 
C
o
m
p
u
t
e
r
s

f
o
r
 
R
e
s
e
a
r
c
h
,
 
D
e
v
e
l
o
p
m
e
n
t
 
a
n
d

E
d
u
c
a
t
i
o
n

(
M
e
d
i
a
n
 
p
e
r
c
e
n
t
a
g
e
e
s
t
i
m
a
t
e
d
 
f
o
r
 
a
l
l
 
I
n
s
t
i
t
u
t
i
o
n
s
 
a
p
p
l
i
c
a
b
l
e

e
x
c
l
u
d
i
n
g
 
z
e
r
o
s
 
a
n
d
 
n
o
-
r
e
s
p
o
n
s
e
s
)

P
u
r
p
o
s
e

D
i
s
t
r
i
b
u
t
i
o
n
 
a
s
 
p
e
r
c
e
n
t
a
g
e
 
o
f

c
o
s
t
 
o
f
 
t
o
t
a
l
 
u
t
i
l
i
z
a
t
i
o
n

(
T
o
t
a
l
 
a
n
n
u
a
l
 
c
o
s
t

=
 
1
0
0
%
)

E
n
g
i
n
e
e
r
-

i
n
g

(
1
)

P
h
y
s
i
c
a
l

L
i
f
e

S
o
c
i
a
l

C
o
m
p
u
t
e
r

S
c
i
e
n
c
e
s

S
c
i
e
n
c
e
s

S
c
i
e
n
c
e
s

S
c
i
e
n
c
e
s

(
2
)

(
3
)

(
4
)

(
5
)

(
1
)

R
&
D
 
a
n
d
 
G
r
a
d
u
a
t
e

I
n
s
t
r
u
c
t
i
o
n

(
)
 
E
s
t
.
 
N
o
.
 
I
n
s
t
i
t
u
t
i
o
n
s

(
2
)

U
n
d
e
r
g
r
a
d
u
a
t
e
 
I
n
s
t
r
u
c
t
i
o
n

(
3
)

C
o
m
p
u
t
e
r
 
C
e
n
t
e
r
 
(
e
.
g
.
,

R
&
D
 
i
n
 
S
o
f
t
w
a
r
e
 
n
o
t

i
n
c
l
u
d
e
d
 
e
l
s
e
w
h
e
r
e
)

(
4
)

L
i
b
r
a
r
y
 
S
c
i
e
n
c
e
s
,
 
I
n
f
o
r
-

m
a
t
i
o
n
 
R
e
t
r
i
e
v
a
l
 
S
y
s
t
e
m
s

(
e
.
g
.
,
 
R
&
D
 
i
n
 
I
R
S
 
n
o
t

i
n
c
l
u
d
e
d
 
e
l
s
e
w
h
e
r
e
)

(
5
)

E
x
t
r
a
-
I
n
s
t
i
t
u
t
i
o
n
a
l

(
6
)

T
o
t
a
l
 
(
1
)
 
t
h
r
o
u
g
h
 
(
5
)

(
7
)

T
o
t
a
l
 
(
6
)
 
p
r
o
j
e
c
t
e
d
 
t
o

1
9
6
8
-
9

O
t
h
e
r

(
6
)

14

(3
.5

4)

18

(2
31

)

T
o
t
a
l

(
7
)

2
9

2
5

1
5

1
4

1
3

1
9

(
2
4
7
)

I
(
3
3
6
)

(
2
1
6
)

(
2
5
3
)

(
2
8
8
)

(
2
9
7
)

23 (2
82

)
2
2

1
4

1
4

2
6

1
9

(
4
1
4
)

(
3
1
8
)

(
3
3
2
)

(
3
9
3
)

(
3
5
3
)

51

(2
99

)

7
7

(5
14

)

13
(1

99
)

1
4

(
6
8
)

1
4

(
1
2
4
)

10
0

(
5
4
9
)

8
6

(
6
0
7
)
b

a
I
n
t
e
r
p
r
e
t
a
t
i
o
n
:

A
n
 
e
s
t
i
m
a
t
e
d
 
1
5
0
 
i
n
s
t
i
t
u
t
i
o
n
s

u
s
e
 
t
h
e
 
c
o
m
p
u
t
e
r
 
f
o
r
 
R
&
D
 
a
n
d
 
G
r
a
d
u
a
t
e
I
n
s
t
r
u
c
t
i
o
n
 
i
n
 
E
n
g
i
n
e
e
r
i
n
g
.

A
t
 
h
a
l
f
 
o
f
 
t
h
e
s
e
 
i
n
s
t
i
t
u
t
i
o
n
s
 
t
h
e
c
o
s
t
 
o
f
 
t
h
i
s
 
u
s
a
g
e
 
a
m
o
u
n
t
s

t
.

l
e
s
s
 
t
h
a
n
 
1
7
%
 
o
f
 
t
h
e
 
c
o
s
t

o
f
 
t
h
e
 
t
o
t
a
l
 
u
s
a
g
e
.

1
7
n
 
B
 
-
3

a
n
 
e
c
t
i
m
a
t
c
 
o
f
 
7
0
0
 
i
n
s
t
i
t
u
t
i
o
n
s
 
*
.
:
p
i
t
h
c
o
m
p
u
t
e
r
s
 
v
a
s
 
g
i
v
e
n
,
 
t
h
e
r
e
f
o
r
e
,

s
o
m
e
 
d
i
d
 
n
o
t
 
m
a
c
e
 
p
r
o
j
e
c
t
i
o
n
s

e
n
d
 
s
t
i
l
l
 
m
o
r
e
 
d
i
d
 
n
o
t
 
r
e
s
p
o
n
d

o
r
 
h
a
d
 
n
o
 
u
s
a
g
e
 
t
o
 
r
e
p
o
r
t
 
f
o
r
 
F
Y
6
5
.

O
N



17

C. DISCUSSION: DOCTORAL GRANTING INSTITUTIONS

1. Expenditures

Current and capital expenditures at the doctoral granting institutions
accounted for 80% or 82 million of the 103 million total for FY65 and
expected to be 78% or 216 million of the 276 million total estimated
for FY69. Over 32 million, or again 80%, of the 41 million manufacturers'
contributions for FY65 went to these institutions.

Approximately 25 million was spent on salaries for 3900 staff members in
FY65 with an expected expenditure of 55 million for 7300 personnel during
FY69.

44 million was used to pay for computer rentals, purchases, and maintenance
in FY65 and this is expected to reach 121 million during FY69. To these
figures we should add approximately 32 million in the form of manufacturer's
contributions which bring the total costs of computers to 76 million for
FY65 and 153 million for FY69.

Total capital expenditures for equipment (including computer purchases),
building and furniture are expected to go from 17 million in FY65 to
50 million in FY69.

The above estimates and others are given in tables 10, 11, and 12.

2. Sources of Funds

One half of the 82 million expended by the doctoral granting institutions
during FY65 for computer services to research and instruction came from
Federal agencies and 47%, or 101 million, is expected from federal sources
during FY69. The institutions themselves provided 35 million in FY65 and
estimate that they can provide 95 million for FY69.

Of the 41 million provided by the federal government during FY65, over
22 million was "primarily for computer activities" and 56 million is
expected during FY69 for the same purposes. The remaining 18 million
from Federal sources in FY65 came from computer services to research
contracts and grants. From the same sources these institutions estimate
that 45 million will be forthcoming for FY69.

12 million of the estimated funds earmarked "primarily for computer
activities" by Federal agencies was spent for rental or purchases of
equipment or buildings, under 7 million for their operating costs,
3 miLlion for computer time for R and D and graduate instruction, million
for r,omputer time for undergraduate instruction, and nearly 12 million
for computer science activities. For these same items there is to be
an estimated increase from two to six-fold by FY69. The highest percentage
increase is expected to be for computer time for undergraduate instruction,
over 600%. These estimates are presented in tables 13 and 14.
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Number of Institutions with Computers and Number of Com
Institutions

ters in the

Table 15 gives the estimates for the number of institutions with computers,
number of computers installed as of June 30, 1965, the number of computers
on order as of around December, 1966 and the number of installed computers
to be replaced by the on order systems for each of the four classes of
institutions to be discussed. The same estimates are given in Appendix B,
Table 1, by individual strata.

If the reader is interested in seeing the estimated frequencies for the
individual makes and models of computers he is referred to section IV.

4. Degree Programs in Computer Sciences and Related Areas by Type of
Program

The doctoral granting institutions offered 34 of the 40 going degree
programs in computer science and accounted for 122 of the 165 planned
programs at and above the bachelors level. 15 of the 18 going programs
and 15 of the 16 planned programs in Information Science were accounted for
by this group of institutions. Only 9 of the 93 going curricula and 10
of the 85 planned programs for Business Data Processing are estimated to
be from this group. Nearly all of the Computer Science options in Mathematics
(32 out of 37) and Electrical Engineering (22 out of 23) appeared in the
estimates for the group of doctoral granting institutions. Table 16
presents this data in the questionnaire format.

5. Numbers of "Computer Science Majors" and Students Being Trained to
Use Computers

From Table 16 and Table 8 we find that the doctoral granting institutions
provided some computer education to 83 pf the 120 thousand (70%) undergraduates
and 25 of the 29 thousand (87%) graduate students in FY65 who received some
computer education. For FY69 the corresponding figures are estimated to
be 256 out of 350 thousand (73%) and 69 out of 81 thousand (86%). For
majors only 800 of the 4300 (19%) undergraduates, and 1200 of the 1300
graduate students (92%) were enrolled in the doctoral granting institutions
during FY65. For FY69 the estimates for "Computer Science" majors enrolled
are 6000 of the 19000 (32%) undergraduates and 4700 of the 5300 graduates (87%).

6. Median Percentages of Usage by Area and Level

Table 17 contains the estimates of the median percentage of usage by those
institutions for which the category is applicable. The estimate of the
number of institutions which have each type of use is also given in parentheses.
Several institutions did not report on this item becauae their usage records
did not conform. By using the medians calculated here we are assuming that
the distribution in each cell for those not responding is no different than
that of those who did. Comparisons from group to group, cell by cell have a
straightforward interpretation. The reader should be cautious in his
interpretation of cell against cell within a group of institutions.
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D. DISCUSSION: INSTITUTIONS OmailNG MASTERS AND/OR
SECOND PROFESSIONAL DEGREW

1. Expenditures

There are 466 institutions which offer the master's degree or Second
Professional degree as their highest level of offering (Group XX3).
These schools spent an estimated 9 million for research and instructional
uses of computers in FY65 and expect to have 38 million available for

FY69. The ratio of capital to current expenditures for FY65 was 1 to 5
but is expected to increase to 1 to 2 for FY69.

An estimated *million was paid to 500 staff members of the computer
facilities in 7:65 and nearly 82 million is expected to be required
for 1300 employees in FY69. The main reason for the apparent unbalance
between the increases in funds and personnel is due to the fact that a
four-fold increase is expected in the systems and utility programmer
category while only a 22 times increase is anticipated in the other
categories. These estimates and others are given in Tables 18, 19 and 20.

2. Sources of Funds

640 thousand of the 9 million expended by the masters' institutions for
research and instructional use of computers come from Federal sources
in FY65. Five times this amount, or 3.3 million, is expected for FY69.
The institutions themselves paid 7 of the 9 million in FY65 and anticipate
bearing over 30 million of the estimated 38 million needed for FY69. In

addition to the 9 million total expended in FY65 the manufacturers' accounted
for an estimated 3.5 million in rental and purchase discounts and other
assistance.

Major increases for FY69 over FY65 in outside support is expected to
came for rental or purchase of equipment and buildings (over 2 million)
and for computer science activities (over 1 million). These and other
estimates are obtained from Tables 21 and 22.

3. Number of Institutions with Computers and Number of Computers
in Institutions

An estimated 217 of the 466 institutions offering the master's or second
professional degree as their highest offering had at least one computer
installed or on order as of the fall of 1966. For these institutions an
estimated 176 computers were installed as of June 30, 1965 and 125 were
on order replacing 49 of the installed systems. (see Table 15)

4. Degree Programs in Computer Science and Related Areas

Table 23 shows the estimates of the numbers of degree programs in Computer
Science going and planned in the masters' institutions. An additional 71

programs are planned and 16 were going in FY65. Over two-thirds of the
planned programs are in Computer Science with 37 at the bachelor's level
and 11 at the master's.
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c
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c
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p
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c
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p
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c
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c
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u
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i
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c
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u
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c
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c
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c
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c
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p
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u
r
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p
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c
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p
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.
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f
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i
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b
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i
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c
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c
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n
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c
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p
e
r
 
y
e
a
r
)

,
0
0
0
.
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.
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.
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.
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.
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n
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u
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P
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l
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5 Number of "Computer Science" Majors and Numbers of Students Being
Trained to Use Computers

The number of graduate "Computer Science" majors is expected to climb
from 23 in FY 65 to 566 in FY 69, and the number of undergraduate majors
is to go from 511 to 3160 during the same period. Nearly 2300 other
graduate students learned to program in at least one programming language
during FY 65 ani an estimated 8700 will do so in FY 69. Tha corresponding
figures for undergraduates are approximately 24,000 and 64,000. (see table 23)

6. Distributions of Usage as Percentage of Costs

Estimates in Table 24 show that undergraduate instruction had a dominant
role in the usage of computers at institutions which offer the master's
degree as their highest offering with a median of 76%. The corresponding
figure for doctoral granting institutions was 23% (see Table 17). The
situation was reversed, as would be expected, for R and D and graduate
instruction with the masters' institutions having a median usage of 27%
while the doctoral institutions had a median of 64%. The apparent
decrease in emphasis on usage for Computer Science from a median of 78%
in FY 65 to 37% in FY 69 can be explained away by the fact that the
additional 53 institutions do not have, nor plan to have, going degree
programs in computer sciences by FY 69.
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E. DISCUSSION: INSTITUTIONS OFFERING BACHELORS AND/OR
FIRST PROFESSIONAL DEGREES

1. Expenditures

The 794 Institutions offering Bachelors or first professional degrees as
their highest offering accounted for an estimated 2 million (22 %) of the
total 79 million current expenditures for FY65. For the same purposes
in FY69 these same institutions are expecting to spend an ,timated 5
million, or again 22-% of the total (see table 25). Capital expenditures
are estimated to go from 21 million in FY65 to nearly 3 million in FY69.
For some reason, which is probably associated with manufacturers' discount
policies and pending orders for third generation equipment, these institu-
tions dropped their capital expenditures to around 2 million for FY66 and
FY67 but they are estimated to climb again to over 2 million for. FY68 (see
table 26).

The bachelors' degree institutions used about 21 million of their 41
million total expenditures for hardware in FY65. In addition the manu-
facturers' contributions totaled 3 1/3 million (see table 27). This
is the only group for which the manufacturers contributed over 50% of
the total hardware costs. For FY69 the total hardware costs are estimated
to be nearly 5 million or almost double that of FY65. Personnel is
estimated to go from 163 to 391 with salaries and wages to go from less
than 1 million in FY65 to nearly 2 million in FY69.

2. Source of Funds

The Federal agencies contributed less than 10% of the total expenditures
for FY65 but the institutions are expecting nearly 11 million or 18%
from this source for FY69. The institutions provided about 73% (32 million)
of the total 42 million expenditures during FY65 and are estimated to
provide 73% (nearly 6 million) of the 8 million total for FY69. Only
a slight incxease is expected to come from other sources (see table 28).

3. Number of Institutions With Computers and Number of Computers in
the Institutions.

124 of the 794 institutions had an estimated 78 computers installed as of
the end of FY65 and an additional 53 on order by the fall of 1966 with none
to be replaced (see table 15). Further details by strata are given in
Appendix B. An estimated 47 of the computers were purchased while only 20
were leased. This is the only grcup (of the four discussed here) which
indicates a strong preference for purchase over lease.

4. Degree Programs in Computer Science and Related Areas

The bachelors' degree institutions had an estimated 16 of the 226 going
degree programs in FY65 with only an additional 5 planned (table 30).
12 of the going programs were in data processing at the associate degree
level and 4 of the planned programs are estimated to be in computer science
also at the associate degree level.

Number of "Computer Science" Majors and Number of Students Being
Trained to Use Computers.

The bachelors' degree institutions had 60 undergraduate "computer science"
majors during FY65 and expect to have 200 for FY69. An additional 5000
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o
f
 
s
u
p
p
o
r
t
 
f
o
r
 
s
p
o
n
s
o
r
e
d

r
e
s
e
a
r
c
h
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t
 
p
r
o
j
e
c
t
s

1
.

D
i
d
 
m
o
n
e
y
 
r
e
c
e
i
v
e
d
 
f
r
o
m
 
s
p
o
n
s
o
r
e
d
 
R
&
D
 
p
r
o
j
e
c
t
s
 
f
o
r

c
o
m
p
u
t
e
r
 
u
s
a
g
e
 
e
q
u
a
l
 
t
h
e
 
a
m
o
u
n
t
 
a
c
t
u
a
l
l
y
 
u
s
e
d
 
i
n

t
h
e
 
c
a
s
e
 
o
f

a
.

R
&
D
 
p
r
o
j
e
c
t
s
 
s
p
o
n
l
o
r
e
d
 
b
y
 
t
h
e
 
F
e
d
e
r
a
l
.
 
G
o
v
e
r
n
m
e
n
t

Y
e
s

b
.

R
&
D
 
p
r
o
j
e
c
t
s
 
s
p
o
n
s
o
r
e
d
 
b
y
 
n
o
n
-
F
e
d
e
r
a
l
 
a
g
e
n
c
i
e
s

Y
e
s

(
e
x
c
l
u
d
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
'
s
 
o
n
 
f
u
n
d
s
)

2
.

I
f
 
"
n
o
"
 
i
n

f
u
n
d
s
 
t
h
a
t

a
d
d
i
t
i
o
n
a
l

b
y
 
F
e
d
e
r
a
l

1
 
(
a
)
 
a
b
o
v
e
,
 
e
s
t
i
m
a
t
e
 
t
h
e
 
i
n
s
t
i
t
u
t
i
o
n
'
s
 
o
w
n

w
e
r
e
 
u
s
e
d
 
t
o
 
d
e
f
r
a
y
 
t
h
e
 
c
o
s
t
s
 
o
f
 
f
u
r
n
i
s
h
i
n
g

c
o
m
p
u
t
i
n
g
 
s
e
r
v
i
c
e
s
 
t
o
 
R
&
D
 
p
r
o
j
e
c
t
s
 
s
p
o
n
s
o
r
e
d

a
g
e
n
c
i
e
s
.

3
.

I
f
 
"
n
o
"
 
t
o
 
1
 
(
b
)
 
a
b
o
v
e
,
 
e
s
t
i
m
a
t
e
 
t
h
e
 
i
n
s
t
i
t
u
t
i
o
n
'
s
 
o
w
n

f
u
n
d
s
 
t
h
a
t
 
w
e
.
.
.
:
e
 
u
s
e
d
 
t
o
 
d
e
f
r
a
y
 
t
h
e
 
c
o
s
t
s
 
o
f
 
f
u
r
n
i
s
h
i
n
g

a
d
d
i
t
i
o
n
a
l
 
c
o
m
p
u
t
i
n
g
 
s
e
r
v
i
c
e
s
 
t
o
 
R
&
D
 
p
r
o
j
e
c
t
s
 
s
p
o
n
s
o
r
e
d

b
y
 
n
o
n
-
F
e
d
e
r
a
l
 
a
g
e
n
c
i
e
s
.

N
o

,
0
0
0
.
0
0

2
0
0
0
.
0
0

B
.

E
q
u
i
p
m
e
n
t
 
m
a
n
u
f
a
c
t
u
r
e
r
s
'
 
c
o
n
t
r
i
b
u
t
i
o
n

1
.

E
s
t
i
m
a
t
e
d
 
c
o
n
t
r
i
b
u
t
i
o
n
s
 
t
o
w
a
r
d

r
e
n
t
a
l
 
o
f
 
e
q
u
i
p
m
e
n
t
 
m
a
d
e
 
a
v
a
i
l

f
a
c
t
u
r
e
r
s
 
i
n
 
t
h
e
 
f
o
r
m
 
o
f
 
d
i
s
c
s
.

e
t
c
.
,
 
1
9
6
4
-
5
.

p
u
r
c
h
a
s
e
 
a
n
d
/
o
r

r
i
l
e
 
f
r
o
m
 
m
a
n
u
-

a
t
s
,
 
a
l
l
o
w
a
n
c
e
s
,

C
u
r
r
e
n
t
 
E
x
p
e
n
d
i
t
u
r
e
s

1
7
0
,
0
0
0
.
0
0

C
a
p
i
t
a
l
 
E
x
p
e
n
d
i
t
u
r
e
s

3
,
1
3
2
,
0
0
0
.
0
0

T
o
t
a
l

3
,
3
0
2
,
0
0
0
.
0
0



I
t
e
m
 
I
I
.

C
u
r
r
e
n
t

I
n
s
t
i
t
u
t
i
o
n
s

T
a
b
l
e
 
2
8
 
(
p
a
g
e
 
V
I
-
A
-
3
6
)

a
n
d
 
C
a
p
i
t
a
l
 
E
x
p
e
n
d
i
t
u
r
e
s
 
f
o
r
 
D
i
g
i
t
a
l
 
C
o
m
p
u
t
e
r
 
A
c
t
i
v
i
t
i
e
s
,
*

b
y
 
S
o
u
r
c
e
 
o
f
 
F
u
n
d
s
 
f
o
r
 
R
e
p
o
r
t
i
n
g
 
P
e
r
i
o
d

O
f
f
e
r
i
L
d
 
B
a
c
h
e
l
o
r
s
 
a
n
d
/
o
r
 
F
i
r
s
t
 
P
r
o
f
e
s
s
i
o
n
a
l
 
D
e
g
r
e
e

S
A
M
P
L
E
 
S
T
7

1
4
2

P
O
P
.
 
S
T
7
E
 
7
9
4

S
o
u
r
c
e
 
o
f
 
F
u
n
d
s

C
u
r
r
e
n
t

e
x
p
e
n
d
i
t
u
r
e
s

(
1
)

C
a
p
i
t
a
l
*
*

e
x
p
e
n
d
i
t
u
r
e
s

(
2
)

T
o
t
a
l

C
o
l
.
 
(
1
)
-
q
2
)

=
 
(
3
)

P
r
o
j
e
c
t
e
d

1
9
6
8
-
9

T
o
t
a
l

A
.

F
e
d
e
r
a
l
 
G
o
v
e
r
n
m
e
n
t
:

1
.

C
o
n
t
r
a
c
t
s
 
a
n
d
 
g
r
a
n
t
s
 
p
r
i
m
a
r
i
l
y
 
f
o
r

c
o
m
p
u
t
e
r
 
a
c
t
i
v
i
t
i
e
s
 
*
*
*

.
,
0
0
0
.
0
0

3
3
2
,
0
0
0
.
0
0

3
3
2
,
0
0
0
.
0
0

1
,
3
7
6
,
0
0
0
.
0
0

2
.

O
t
h
e
r
 
c
o
n
t
r
a
c
t
s
 
a
n
d
 
g
r
a
n
t
s

5
9
,
0
0
0
.
0
0

,
0
0
0
.
0
0

5
9
,
0
0
0
.
0
0

8
6
,
0
0
0
.
0
0

B
.

I
n
s
t
i
t
u
t
i
o
n
'
s
 
o
w
n
 
f
u
n
d
s

1
,
7
8
3
,
0
0
0
.
0
0

1
,
7
1
9
,
0
0
0
.
0
0

3
,
5
0
4
,
0
0
0
.
0
0

5
,
8
0
2
,
0
0
0
.
0
0

C
,

O
t
h
e
r
 
s
o
u
r
c
e
s
 
(
g
i
f
t
s
,
 
c
o
n
t
r
a
c
t
s
,
 
a
n
d

g
r
a
n
t
s
 
f
r
o
m
 
i
n
d
u
s
t
r
y
,
 
S
t
a
t
e
 
a
n
d
 
l
o
c
a
l

g
o
v
e
r
n
m
e
n
t
s
,
 
e
t
c
.
)

1
4
2
,
0
0
0
.
0
0

4
3
8
,
0
0
0
.
0
0

5
8
0
,
0
0
0
.
0
0

7
2
7
,
0
0
0
.
0
0

D
.

T
o
t
a
l
s

1
,
9
8
4
,
0
0
0
.
0
0

2
,
4
9
1
,
0
0
0
.
0
0

4
,
4
7
7
,
0
0
0
.
0
0

7
,
9
9
2
,
0
0
0
.
0
0

*
 
A
c
t
i
v
i
t
i
e
s
 
i
n
c
l
u
d
e
s
 
e
v
e
r
y
t
h
i
n
g
 
e
x
c
e
p
t
 
t
h
e
u
s
e
 
o
f
 
t
h
e
 
c
o
m
p
u
t
e
r
s
 
f
o
r
 
t
h
e
 
i
n
s
t
i
t
u
t
i
o
n
'
s
 
o
w
n
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e

a
f
f
a
i
r
s
.

*
*
 
I
n
c
l
u
d
e
s
 
p
u
r
c
h
a
s
e
s
 
o
f
 
c
o
m
p
u
t
e
r
 
a
n
d
 
p
e
r
i
p
h
e
r
a
l
 
e
q
u
i
p
m
e
n
t
.

*
*
*
 
T
o
t
a
l
 
i
n
 
c
o
l
u
m
n
 
(
3
)
 
s
h
o
u
l
d
 
e
q
u
a
l
 
t
h
e
 
t
o
t
a
l
 
o
f
 
a
l
l

e
n
t
r
i
e
s
 
i
n
 
I
t
e
m
 
V
-
A
.



I
t
e
m
 
V
.

T
a
b
l
e
 
2
9

(
f
r
o
m
 
p
a
g
e
 
V
I
-
B
-
3
5
)

E
x
p
e
n
d
i
t
u
r
e
s
 
o
f
 
F
u
n
d
s
 
I
n
t
e
n
d
e
d
 
b
y
 
t
h
e
 
F
u
n
d
i
n
g
 
A
g
e
n
c
y
 
t
o
 
b
e
 
U
s
e
d

P
r
i
m
a
r
i
l
y
 
f
o
r
 
t
h
e
 
S
u
p
p
o
r
t
 
o
f
 
C
o
m
p
u
t
e
r
 
E
q
u
i
p
m
e
n
t
,
 
B
u
i
l
d
i
n
g
s
,
 
a
n
d
 
A
c
t
i
v
i
t
i
e
s

I
n
s
t
i
t
u
t
i
o
n
s
 
O
f
f
e
r
i
n
g
 
B
a
c
h
e
l
o
r
s
 
a
n
d
/
o
r
 
F
i
r
s
t
 
P
r
o
f
e
s
s
i
o
n
a
l
 
D
e
g
r
e
e
s

S
A
M
P
L
E
 
S
I
Z
E
 
1
4
2

P
O
P
.
 
S
I
Z
E
 
7
9
4

S
o
u
r
c
e
s
 
o
f
 
F
u
n
d
s

D
i
g
i
t
a
l
 
C
o
m
p
u
t
e
r

E
q
u
i
p
m
e
n
t
 
o
r
 
B
u
i
l
d
i
n
g
s

c
o
m
p
u
t
e
r
 
T
i
m
e
 
f
o
r

C
o
m
p
u
t
e
r

S
c
i
e
n
c
e

A
c
t
i
v
i
t
i
e
s
*

(
5
)

R
e
n
t
a
l
 
o
r

P
u
r
c
h
a
s
e
 
C
o
s
t

(
1
)

O
p
e
r
a
t
i
n
g

C
o
s
t

(
2
)

R
&
D
 
&
 
G
r
a
d
.

I
n
s
t
r
u
c
t
i
o
n

(
3
)

U
n
d
e
r
g
r
a
d
.

I
n
s
t
r
u
c
t
i
o
n

(
4
)

2
.

S
u
m
s
 
o
f
 
a
l
l
 
o
t
h
e
r
 
F
e
d
e
r
a
l

G
r
a
n
t
s
 
a
n
d
 
C
o
n
t
r
a
c
t
s

(
i
n
d
i
v
i
d
u
a
l
 
r
a
t
e
s
 
o
f
 
l
e
s
s

t
h
a
n
 
$
5
0
,
0
0
0
 
p
e
r
 
y
e
a
r
)

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

i
t
*
 
T
o
t
a
l
 
F
e
d
e
r
a
l

2
0
7
,
0
0
0
.
0
0

B
.

N
o
n
-
F
e
d
e
r
a
l
 
G
r
a
n
t
s
 
a
n
d
 
C
o
n
t
r
a
c
t
s
:

1
.

A
n
n
u
a
l
 
R
a
t
e
s
 
G
r
e
a
t
e
r
 
t
h
a
n
 
$
5
0
,
0
0
0

(
i
d
e
n
t
i
f
y
)

a
.

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

0
0
0
.
0
0

b
.

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

0
0
0
.
0
0

0
0
0
.
0
0

c
.

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

d
.

0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

0
0
0
.
0
0

,
0
0
0
.
0
0

0
0
0
.
0
0

,
0
0
0
.
0
0

0
0
0
.
0
0

0
0
0
.
0
0

2
.

O
t
h
e
r
 
n
o
n
-
F
e
d
e
r
a
l
 
G
r
a
n
t
s
 
a
n
d

C
o
n
t
r
a
c
t
s

T
o
t
a
l
 
N
o
n
-
F
e
d
e
r
a
l

6
2
,
0
0
0
.
0
0

C
.

T
o
t
a
l
 
o
f
 
A
 
a
n
d
 
B
,
 
1
9
6
4
-
5

2
7
0
,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

D
.

T
o
t
a
l
 
P
r
o
j
e
c
t
e
d
,
 
1
9
6
8
-
9

1
,
7
1
1
,
0
0
0
.
0
0

1
0
,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

*
C
o
m
p
u
t
e
r
 
S
c
i
e
n
c
e
 
A
c
t
i
v
i
t
i
e
s
:

I
n
c
l
u
d
e
s
 
i
n
s
t
i
t
u
t
e
s
,
 
a
c
a
d
e
m
i
c
 
p
r
o
g
r
a
m
s
 
s
u
p
p
o
r
t
,
 
f
e
l
l
o
w
s
h
i
p
s
,
 
e
t
c
.

*
*
I
n
c
l
u
d
e
s
 
F
e
d
e
r
a
l
 
G
r
a
n
t
s
 
a
n
d
 
C
o
n
t
r
a
c
t
s
 
i
n
 
e
x
c
e
s
s
 
o
f
$
5
0
,
0
0
0
 
p
e
r
 
y
e
a
r
 
f
r
o
m
 
p
r
e
v
i
o
u
s
 
p
a
g
e
 
o
f
 
q
u
e
s
t
i
o
n
n
a
i
r
e
.



I
t
e
m
 
I
.

T
a
b
l
e
 
3
0

(
f
r
o
m
 
p
a
g
e
 
V
-
2
5
)

I
n
s
t
i
t
u
t
i
o
n
s
 
O
f
f
e
r
i
n
g
 
B
a
c
h
e
l
o
r
s
 
a
n
d
/
o
r
 
F
i
r
s
t
 
P
r
o
f
e
s
s
i
o
n
a
l
 
D
e
g
r
e
e
s

S
A
M
P
L
E
 
S
I
Z
E
 
1
4
2

P
O
P
.
 
S
 
Z
E
 
4

B
.

C
o
m
p
u
t
e
r
 
S
c
i
e
n
c
e
 
I
n
s
t
r
u
c
t
i
o
n
 
P
r
o
g
r
a
m
s
:

(
1
)

W
h
a
t
 
d
e
g
r
e
e
 
p
r
o
g
r
a
m
s
 
d
i
d
 
y
o
u
r
 
i
n
s
t
i
t
u
t
i
o
n
 
o
f
f
e
r
 
i
n
 
1
9
6
4
-
6
5
,
 
i
f
 
a
n
y
,
 
i
n
 
C
o
m
p
u
t
e
r
 
S
c
i
e
n
c
e
,
 
I
n
f
o
r
m
a
t
i
o
n

S
c
i
e
n
c
e
,
 
D
a
t
a
 
P
r
o
c
e
s
s
i
n
g
,
 
e
t
c
.
?

N
a
m
e
 
o
f
 
P
r
o
g
r
a
m

T
o
t
a
l

D
e
g
r
e
e
s
 
(
c
h
e
c
k
 
a
p
p
r
o
p
r
i
a
t
e
 
o
n
e
s
)

ss
oc

.
B

ac
 .

M
a
s
t
e
r
s

D
o
c
t
o
r
a
t
e

a
.

C
o
m
p
u
t
e
r
 
S
c
i
e
n
c
e

0
0

0

b.
o

B
u
s
i
n
e
s
s
 
D
a
t
a
 
P
r
o
c
e
s
s
i
n
g

1
2

8
4

c.
O
p
t
i
o
n
s
 
i
n
 
M
a
t
h
e
m
a
t
i
c
s

0
14

.

c
h
_
_
_
_
A
3
t
i
o
n
s
 
t
n
 
E
l
e
c
t
r
i
c
a
l
 
E
n
g
i
n
e
e
r
i
n
g

0
0

0

(
2
)

W
h
a
t
 
d
e
g
r
e
e
 
p
r
o
g
r
a
m
s
 
d
o
e
s
 
y
o
u
r
 
i
n
s
t
i
t
u
t
i
o
n
 
p
l
a
n
 
t
o
 
o
f
f
e
r
 
i
n
 
t
h
e
 
n
e
x
t
 
t
h
r
e
e
 
y
e
a
r
s
,
 
i
f
 
a
n
y
,
 
i
n
 
C
o
m
p
u
t
e
r

S
c
i
e
n
c
e
,
 
I
n
f
o
r
m
a
t
i
o
n
 
S
c
i
e
n
c
e
,
 
D
a
t
a
 
P
r
o
c
e
s
s
i
n
g
,
 
e
t
c
.
?

N
a
m
e

P
r
o
g
r
a
m

T
b
t
a
l

A
s
s
o
c
.

B
a
c
h
.

M
a
s
t
e
r
s

D
o
c
t
o
r
a
t
e

a
.

C
o
m
p
u
t
e
r
 
S
c
i
e
n
c
e
s

4
0

0

b
.

B
u
s
i
n
e
s
s
 
D
a
t
a
 
P
r
o
c
e
e
d
i
n
g

0
0

0

C
.
A
v
t
i
o
n
s

i
n
 
M
a
t
h
e
m
a
t
i
c
s

0
0

,
0

d
.

e
p
t
i
o
n
s
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students (undergraduates) received some training during FY65 and over
13,000 are expected to be given some computer education in FY69. 282
graduate students were reported to have had some computer training in
FY65 and this number is expected to approach 800 for FY69. These are
apparently non-degree seeking enrollees such as evening classes, special
courses, etc.

6. Distribution of Usage as Percentage of Cost

As would be expected, the undergraduate instruction usage dominates the
usage at the bachelors' degree institutions with a median percentage
usage of 86%. The physical sciences, englneering and "computer sciences"
have medians of 50, 44 and 38 percent respectively, for undergraduate
instruction. If we assume that graduate instruction is minimal at these
institutions then we can say that research use in the physical sciences
seems to run a much higher percentage than the other areas with a median
of 38% vs. 13% for the others (see Table 31).
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F. DISCUSSION: INSTITUTIONS OFFERING TWO TO FOUR YEARS BEYOND
THE 12th GRADE

1. Expenditures

Approximately 20% of the 688 institutions which offer two to four years
beyond high school were included in the sample. (This group is made up
almost entirely of the two-year schools and will be referred to hereafter
as the "two-year institutions.") Based upon the responses of the sampled
institutions the entire group spent an estimated 72 million on computers
for research and instruction in FY65. From table 38 we see that the usage
was almost entirely undergraduate instruction. Expenditures for FY69 are
estimated to be nearly doubled or 142 million (see tables 32 and 33). To
these figures we should add 2 1/3 million for the manufacturers' contri-
butions in FY65 (table 34). Over 41/3 million (nearly 60%) of the Ti
million expenditures in FY65 went for computer rentals, maintenance and
purchases. For FY69 these items are expected to total approximately 71
million.

1 3/4 million was used by the two-year institutions to pay for 283 staff
members in FY65 and an estimated 4.4 million will be required in FY69 to
pay for a staff of 731. Current expenditures for FY65 (3.8 million) exceeded
capital expenditures only slightly (3.7 million). However, for FY69 current
expenses are estimated to be 10 million vs. about 42 million for capital
expenditures.

2. Sources of Funds

Federal funds "primarily for computer activities" amounted to an estimated
11-1 million in FY65 and other sources (primarily state matching funds under
NDEA, Title VIII) accounted for 12 million with the remaining 4 3/4 million
coming from the two-year institutions themselves. For FY69 the Federal
sources are estimated to provide 1.9 million, other sources 1.7 million
and the institutions themselves are estimated to be able to provide 10.7
million (table 35).

3. Number of Institutions With Computers and Numbers of Computers in the
Institutions

An estimated 150 of the 688 two-year institutions had a computer installed
or on order by late 1966. These 150 institutions had 85 computers installed,
110 on order, and 22 of the installed machines were to be replaced by on
order equipment (see table 15). Of the 85 installed machines 38 are
estimated to be wholly leased and 41 complete systems were purchased.

4. Degree Programs in Computer rtience and Related Areas

69 of the estimated 226 going degree program during FY65 were associate
degree programs in business data processing at the two-year institutions.
An estimated 61 additional associate degree programs in business data
processing were planned; also 6 in computer science and 11 in scientific
data processing were planned at the same level (see Table 37).
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Numbers of "Computer Science" Majors and Numbers of Students Being
Trained to Use Computers

Although an estimated 78 graduate majors (Obviously data processing
from section D) were enrolled in FY65 and 101 expected in FY69 it is
not clear whether these are students beyond the bachelor's degree or
associate degree (most likely, the latter). Nearly 3000 undergraduate
majors in data processing were enrolled in FY65 and nearly 9500 are
expected to be present for FY69.

Students receiving some computer education included 1000 "graduate" students
and nearly 7000 undergraduates in FY65. These figures for FY69 are
estimated to be nearly 7000 and over 15,000, respectively: (see Table 37).

6. Distribution of Usage as Percentage of Cost

The estimates given in Table 38 indicate that usage was spotty with the
median percentage of use for computer science (data processing) at the
undergraduate level being 81%. A few institutions had small percentages
of use in engineering and the physical sciences for undergraduate instruction.
About 34 institutions are estimated to have had "other" undergraduate
instruction use at fairly high percentages since the median use in this
category was estimated as being 60%. It is quite possible that some of
these should have been included in the "computer science" category. Usage
is expected to span all academic areas for FY69 with "computer science"
and "other" to have median percentages of 61i% and 75%, respectively.
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G. RECONMENDAT/ONS FOR FURTHER STUDY

1. Further Analyses of Summaries from Present Study

There are literally thousands of comparisons, estimates, and projections
that can be made from the results of this study. The sampling design
provided for 38 different strata, hence estimates for all variables are
available for each stratum. These estimates can then be combined (cautiously,
since standard errors were not computed) over any desired combinations of
strata. Five such combinations were discussed on previous pages of thir5
report, namely, aa- institutions, doctoral granting institutions, institutions
offering masters a, /or second professional degrees, bachelorc, and/or .6ilest
professional degrees and institutions offering two to four years beyond
12th grade. Other groupings which were summarized but not discussed are .

public institutions by level of highest offering and private institutions
by level. All of the summaries mentioned above are on file in the Office
of Computer Activities of the National Science Foundation and most of
them (those containing sufficient information) are included in Sections II-
VII of this publication. Those who have needs for summary information not
discussed here are referred to these sources.

2. Mature Studies

If there is a need in the near future for the kind of detail which this
survey treated, I recommend that serious consideration be given to a
refinement of the sampling design based upon the knowledge gained from
this study. The information gathered under Item I is being included in
the NSF Inventory of Computers, Applications of Computers, and Instructional
Programs in U. S. Higher Education which is being established by the
Computer Sciences Project of SREB. With this information available else-
where, good enough estimates can be obtained on the financial variables
with a much smaller sample. The stratification variates used in this
study are not adequate for this purpose. Careful consideration must be
given to strata selection by those for I.Lts the survey is intended to
provide information. These concerns plus considerations relative to
providing greatest accuracy of the estimates at minimum cost will provide
the proper basis for stratification.

A desirable approach to la-design for future studies would be to select
a sampling design, draw a sample accordingly and then use the present
data files, or those of the new NSF inventory, to test the efficiency of
the sampling design. This -process would likely need to be repeated several
times before a satisfactory design would be accepted. For such simulation
studies it would be necessary to compute the standard errors as well as
the estimates of the variables under consideration. Cbi,!ously, the design

cannot guarantee that all variables are to be controlled to the same degree
of accuracy. The moot critical variables should be used to establish the
sampling design.
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APPENDIX A.

THE SURVEY

1. Survey Design

In March 1966 the National Science Foundation contracted with the Southern
Regional Education Board for its Computer Sciences Project to finalize the
questionnaire, disseminate it to the institutions of higher education,
process the returns) and summarize the results. Upon the recommendation
of the Bureau of the Budget, the National Center for Educational Statistics
of the Office of Education drew a stratified (systematic) random sample
of approximately seven hundred (700) of the nation's over twenty-two
hundred (2,200) institutions of higher education. The total population
was first stratified into thirty-eight (38) strata on the basis of three
characteristics as follows:

Code

A. Type of Control (CTL)
a. Public 1
b. Private 2

B. Type of Institution (TYPE)
a. Semiprofessional School 0
b. Private 1
c. Liberal Arts College 2
d. Teachers College 4
e. Independent Technological School 5
f. Theological or Religious School 6
g. Other Independent Professional School 7
h. Junior College 8
i. Technical Institution 9

C. Highest Level of Offering (LEVEL)
a. 2 to 4 Years beyond 12th Grade 1
b. Bachelors and/or First Professional 2

Degrees
c. Masters and/or Second Professional 3

Degrees
d. Doctor of Philosophy or Equivalent 4

Degrees
e. Other 5

All strata for doctoral granting institutions were sampled 100%. Sixteen
strata contained fewer than ten institutions and were also left in completely.
Various sampling rates (from 10% to 50%) were selected for the remaining
strata and a systematic randou sample was taken from each of these strata
after their institutions ru;.,5 :uen sorted. on enrollment.

A punched card deck for the institutions in the sample was then furnished
to SREB by the Office of Education. One card for each school contained
the name and address of the school, its state and identification code
numbers and the stratification variates.



2. General Response

When all factors are considered, I feel that the response was quite good.
The overall response rate was 92%. Response rates and effective sampling
ratios are shown by strata in Table 1.

The questionnaires were all mailed within a two-day period in mid-July, 1966.
The first follow-up was in the form of a reminder letter on September 23
and was sent to the president of all of the institutions which had not
responded. A second follow-up, a return postcard type, was sent on December 20
and another letter was dispatched on January 20, 1967. The important
characteristic of the followups was that they were sent simultaneously
to all non-respondents as of a given time. No special prodding was given
to individual institutions. Because of the manner in which the follow-ups
were handled and the high rate of response for the strata which provide
the greatest contribution to the total estimates, non-respondents have
been considered as not having been in the sample originally rather than
attempting to make corrections for missing data (i.e., the sample number
for a given stratum is taken to be the number of respondents from the
original sample).

3. General Appraisal of Accuracy of Responses

Since this survey was the first statistical study to delve deeply into the
sources of funds and types of expenditures for college and university computing
facilities, it posed a great problem for many of the larger institutions. I
am certain that many a.tan days were required to provide the requested data
in some cases. Though the temptation to use a random number generator might
have been strong at times, I feel certain that a very high percentage of
the institutions made an honest effort to obtain and report accurate figures.
I personally edited each returned instrument and verified that certain cross
checks which had been built into the questionnaire did check. In some cases
a phone call was necessary to iron out a discrepancy. Occasionally an
institution did not respond to an item rather than insert estimates, even
though they were encouraged to do so in the instructions which accompanied
the questionnaire. This was particularly true for the last page of the
questionnaire dealing with distribution of usage by percent, the indirect
cost hems and the manufacturers' contributions.

4. General Appraisal of Accuracy of Estimates

The accuracy of the estimates will vary from item to item. Those which
were easily identifiable such as machine rental and salaries for 1964-65
are probably accurate to rithin 10% whereas something like indirect
costs maybe off as much as 20% on the low side. In this case a bias
was introduced because of the frequency of non-response or obviously low
response. To partially correct for this bias a 20% of direct costs amount
was supplied whenever the item was left blank. In no case do I recall
that an excessive rate was included but in many cases an obviously low
rate was reported, thus leading me to conjecture that the estimates of
indirect costs are about 20% low. By essentially the same observations
and reasoning I believe the manufacturer's contribution to be as much
as 30% low.
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TABLE 1

Population, Sample and Response Summary

Number of Institutions: Percent Effective
Strata In Population In Semple Responding Response Sampling RatioTL TYPE LEVEL N n n' 100 n'/n 41-01.-----__

Public:

Universitiez

1 1 4

Other Four-Year
Institutions

106 106 97 91 1.09

1 1 3 4 4 4 100 1.00
1 2 2 48 12 12 100 4.00
1 2 3
1 2

6o

7
20

7

16

7
90
100

3.33
1.00

1 2 5 1 1 1 loo 1.00
1 4 2 37 10 9 90 4.11
1 4 3 116 39 33 85 3.52
1 4 4
1 5 2

5
6

5

6
5 1800 1.00

1 5 3 7 7 6 86 1.17
1 5 4 6 6 6 100 1.00
1 7 2 1 1 1 100 1.00
1 7 3 1 1 1 100 1.00
1 7 4 8 8 8 100 1.00

Two-Year
Institutions

1 0 1. 8 3 3 100 2.67
1 8 1 400 79 71 90 5.63
1 9 1 20 10 8 80 2.5o

All Public 841 325 295 91 OP OD

Private:

Universities

2 1 4 66 66 a 92 1.08

Other Four-Year
Institutions

2 1 3 9 9 9 loo 1.00
2 2 2 508 85 31 95 6.27
2 2 3 172 57 55 97 3.13
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TABLE 1
(continued)

Population, Sample and Response Summary

Number of Institutions: Percent
Strata In Population In Sample Responding Response

CTL TYPE LEVEL

Other Four-Year
Institutions
(continued)

PI n n'

Effective
Sampling Ratio

100 n'tn

2 2 4 22 22 20 91 1.10
2 4 2 1.9 6 5 83 3.8o
2 4 3 8 8 8 loo 1.00
2 4 4 1 1 1 100 1.00
2 5 2 14 7 5 72 2.80
2 5 3 6 6 5 83 1.20
2 5 4 9 9 7 78 1.29
2 6 2 108 10 10 100 10.80
2 6 3 7o lo 8 8o 8.67
2 6 4 29 7 6 86 4.83
2 7 2 53 14 14 loo 3.79
2 7 3 13 13 11 85 1.18
2 7 4 11 11 9 82 1.22

Two-Year
Institutions

2 0 1 22 11 10 91 2.20
2 8 1 231 47 43 91 5.37
2 9 1 7 7 6 86 1.17

All Private 1,378 406 374 92 I
All Institutions 2,219 731 669 92 OP.



6o

Standard errors for the estimates were not computed because of need for
economy in the processing costs, and because the high percentage of
contribution to the estimates by universities (originally in sample 1000.
Because of the latter and the biases referred to above I do not feel that
the standard errors would have provided sufficient additional useful
information to justify the added processing costs.
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APPEND B

Projections of numbers of institutions Ath computers and nLMber of computers
in institutions for research and instructional purposes.

The data used for the Rosser Report also included computers used solely for
administrative purposes (approximately 100). The ni.unber of computers used

for research and instruction were obtained as follows:

No. for January 1966 (880)

No. for January 1967 (991)

No. for January 1968 (1100)

= No. installed (858) plus no. on order for
delivery in 1965 (22)

. No. for January 1966 (880) plus no. on
order for delivery in 1966 (211) minus
no. to be replaced (100)

= No. for January 1967 (991) plus no. on order
for delivery in 1967 (209) minus no. to be
replaced (100)

These three points are approximately collinear. Projections for 1969
and 1970 were obtained by extending the line connecting these three points
to give approximately 1200 and 1300 for the number of computers expected to
be in use at colleges and universities primarily for research and instructional
purposes by January 1969 and January 1970, respectively. I feel that these
estimates are more in line with reality than what we would get by using
the number" of computers given as being on order for 1968 and 1969 since
colleges and universities do not plan that far ahead as a rule.

The survey estimates give 707 as the number of schools having access to
at least one computer for research and instruction. If we place this
figure as being representative of the situation as of January 1967, then
we have an approximate excess of 300 computers over the number of schools.
By assuming this difference to remain constant we can draw a line from
this point parallel to the line for the no. of computers.

From the above assumptions we arrive at the estimates given in Table 6.



Strata

Public:

Universities

TABLE 1

Estimated Number
NuMber of of Institutions

Institutions with Couputers Percentage

1 1 4

Other Four-Year
Institutions

106 103

1 1 3 4 4
1 2 2 48 20
1 2 3 6o 5o
1 2 4 7 6
1 2 5 2 1
1 4 2 37 4
1 4 3 115

1441 5 4
1 5 2 6 4
1 5 3 7 7
1 5 4 6 6
1 7 2 1 0
1 7 3 1 1
1 7 4 8 5

3-03

Two-Year
Institutions

a o 1 8 0
1 8 1 400 141
1 9 1 20 8

03 INF

97%

55%

35%

All 'Public '.842 420 50%

Private:

Universities

2 1 4 65 61 94%

Other Four -Year
Institutions

2 1 3 9 8
2 2 2 508 82
2 2 3 172 81
2 2 4 22 17
2 4 2 19 0
2 4 3 8 1
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TABLE 1- Continued

Strata

Other Four-Year
Institutions (continued)

Estimated Number
Number of of Institutions.
Institutions with Comaters Percentage

2 4 4
2 5 2

a. .1.

1
14
6

9

0
6
4

7
2 6 2 108 0
2 6 3 70 0
2 6 4 29 0

2 7 2 53 8
2 7 3 13 5
2 7 4 11 6

375-5.2. M-5. 21%

Two-Year
Institutions

2 0 1 22 0
2 8 1 231 0
2 9 1 7 1M 1 0%

All Private 1,377 287

All Universities 172 164 95%

All Other Four-Year
Institutions 1,359 393 29%

Two -Year Institutions 688 150 22%

TOTAL 2,219 707 32%
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TABLE 2
Number of Computers Installed and On Order by Strata

Estimated No. Estimated No. Estimated No. Estimated No. Percent
Installed On Order to be Replaced Computers Net Increase

PUblic:

Universities

1 1 4

Other Four-Year
Institutions

6/30/65 1966-69

284 121

1 1 3 4 2
1 2 2 12 8
1 2 3 52 34
1 2 4 10 2
1 2 5 2 0
1 4 2 0 4
1 4 3 31 41
1 4 4 4 4
1 5 2 3 2
1 5 3 7 2
1 5 4 9 7
1 7 3 1 117+2 4

Two-Lear
Institutions

1 8 1 77
1 9 1 7

84

Private:

Univeroitit.

64

109
0

19

91 36
2 2 4 IS 9 6 21 17
2 4 3 1 0 0 1 o
2 5 2 5 0 0 5 02 5 3 3 2 2 3 02 5 4 11 7 5 13 182 7 2 3 3 0 6 3.00
2 7 3 3 1 0 4 332 7 4

14 To-i
1 1

.0 17
5 750

1966-69 (nety

86 319

1 5
0 20
22 64
4 8
0 2
0 4
7 65
3 5
0 5
1 8
3 13
1 1
1 lo

+T3 210

21 165
0 7

21 172

+T3+T3 210210

2121 165165
00 77

2121 172172

12

25
67
23

(20)
0

--

110
25
67
14
45
0
43
lig

114
0

105

2 1 4 169 75 56 188 11

Other Four-Year
Institutions



Table 2 - continued

Strata
Estimated No. Estimated No. Estimated No.
Installed On Order to be Re lacad Computers Net Increase

1

65

Estimated No. Percent

Two-Year Institutions

2 9 1 1

am limn so

All Institutions 850 518 236

0

33



Appen1ix C

Estimated Number of Degree Programs by Name of Program

Totals

A B M 17
Going 83 44 61 38 226
Planned 105 '107 76 43 331

Total i88 151 137 81 557

Computer Science

...-__ ABMDT
......

Going 0 11 17 12 40
Planned 17 81 59 26 183.

Total 17 92 75 38 225

Business Data Processing

A B M D T

Going 83 6 3 1 93
Planned 74 9 1 1 85

'Total 157 15 4 2 178

Information Science

A B M D T

ing 0 2 12 4 la
rfanned 0 2 5 9 16

otal 0 4 17 13 34

Scientific Data Processing

A B M

Going 0 0 0 0 0
Planned 13 0 0 0 13

Total 17 0 0 13 I

LEGEND

A = Associate
B = Bachelor
M = Master
D = Doctorate
T = Total

Options In:

Math

. B M

Going 0 10 8 6 24
Planned 1 7 4 1 13

Total 1 1 17 12 37

Electrical Engineering

A B M D T

Going 0 5 8 6 19
Planned 0 2 1 1 4

Total 0 7 9 7 23

Applied Science

A B M D

Going 0 0 1 0 1
Planned 0 0 1 1 2

Total 0 0 2 1 3

Management Science

A B M D T

Going 0 0 2 1 3
Planned 0 0 1 1 2

Total 0 0 3 2 5
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Appendix C (cont'd)

EstimaL;:d Number of Degree Programs by Name of Program
(continued)

Quantitative Analysis

A B M

Going 0 1 2 1 4
Planned 0 0 0 0 0

Total 0 1 2 1 4

Information Systems

A B

Going 0 0 0 0 0

Planned 0 1 3 1 5

Total 0 1 3 1 5

Systems Engineering

A B M D *T

Going 0' 1 1 1 3
Planned 0 3 0 0 3.......
'Total 0 ii. 1 t 1 6

Machine Computers

A B M D T

Going 0 1 1 0 2
Planned 0 0 0 1 1

Total 0, 1 1. 1 3

Industrial Engineering

A B M D T

Going 0 1 1 1 3
Planned 0 0 0 0 0

Total 1

Linguistics

A B M D T

Going
Planned

0
0

0
0

1
0

1
0

__

2
0

Total

Statistic

1 D

Going 0 0 1 1 2
Planned 0 1 1 1. 3

Total 0 1 2

Administrative Science

[I:A B M D T

3 0 0 3L,ing

fanned 1 0 0 1

tal 0 4 0. 0 4

Systems Analysis

A B M . D T

IGoing 0 1 1 0 2
Planned 0 0 0 0 0

'Total 0 i 1 1 0 2

Systems and Communications Science

A B M

Going
Planned

0 2 2 3 7

111121

Total

67
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APPENDIX D

L AVAILABILITY OF COMPUTERS TO STUDENTS IN HIGHER EDUCATION

The data on computers and computer science programs was furnished by the
institutions during the fail of 1966. Even though the financial data was
requested for the year 1964-65, there was no clear-cut instruction as to
a definite cut-off on computers-on-hand and academic major programs going.
Therefore, the institutions tended to report status quo with regard to
these items. The major exception being that computers installed after
July 1, 1965, were generally listed as "on order." For these reasons,
it appears logical to use enrollment figures for the fall of 1965 for any
statements regarding computers in groups of institutions vs. enrollments.
The sample of institutions was drawn from a spring 1966 version of the
Office of Education list of higher institutions and will therefore not agree
exactly with those appearing in Opening Fall Enrollment in Higher Education,
1965, Office of Education.

The estimates obtained in Tables 1 and 2 are made possible because of
the manner in which the samples were drawn for each strata. The method
used is called systematic random sampling after the institutions within
each stratum were sorted according to enrollment. The methods used in
the computations of the estimates do not warrant precise statements.
However, we are safe in saying that computers are available in public
higher institutions enrolling approximately 45% of our 6 million higher
education students, in private higher institutions enrolling 15% of the
students or that computers are available on campuses which enroll approximately
60% of the college and university students. Conversely, we can say that
approximately two out of every five college and university students have
no opportunity to have access to a computer.
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i
e
s

1
.

E
q
u
i
p
m
e
n
t
 
r
e
n
t
a
l
s

2
.

R
e
n
t
a
l
 
o
r
 
c
o
s
t
s
 
f
o
r
 
b
u
i
l
d
i
n
g
 
s
p
a
c
e
 
t
o
 
h
o
u
s
e
 
c
o
m
p
u
t
e
r

a
c
t
i
v
i
t
i
e
s

3
.

M
a
i
n
t
e
n
a
n
c
e
 
c
o
s
t
s
 
n
o
t
 
a
l
r
e
a
d
y
 
i
n
c
l
u
d
e
d
 
i
n
 
(
1
)
 
o
r
 
(
2
)

4
.

S
a
l
a
r
i
e
s
 
a
n
d
 
w
a
g
e
s
 
o
f
 
p
e
r
s
o
n
n
e
l

a
.

S
y
s
t
e
m
s
 
a
n
d
 
u
t
i
l
i
t
y
 
p
r
o
g
r
a
m
m
e
r
s

b
.

A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
a
n
d
 
o
t
h
e
r
 
p
r
o
f
e
s
s
i
o
n
a
l

c
.

A
l
l
 
o
t
h
e
r
 
(
e
.
g
.
,
 
k
e
y
p
u
n
c
h
 
a
n
d
 
o
t
h
e
r
 
o
p
e
r
a
t
o
r
s
,

c
l
e
r
i
c
a
l
,
 
t
e
c
h
n
i
c
i
a
n
s
)

5
.

C
o
s
t
s
 
f
o
r
 
p
u
r
c
h
a
s
e
 
o
f
 
o
f
f
-
c
a
m
p
u
s
 
c
o
m
p
u
t
i
n
g
 
s
e
r
v
i
c
e

6
.

O
t
h
e
r
 
d
i
r
e
c
t
 
c
o
s
t
s
 
(
i
n
c
l
u
d
i
n
g
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
s
u
p
p
l
i
e
s
)

7
.

I
n
d
i
r
e
c
t
 
c
o
s
t
a
 
(
g
e
n
e
r
a
l
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
a
n
d

g
e
n
e
r
a
l
 
e
x
p
e
n
s
e
 
a
l
l
o
c
a
t
i
o
n
)

T
o
t
a
l

B
.

P
l
e
a
s
e
 
i
n
d
i
c
a
t
e
 
f
u
l
l
 
t
i
m
e
 
e
q
u
i
v
a
l
e
n
t
 
n
u
m
b
e
r
 
e
m
p
l
o
y
e
d

f
o
r
 
i
t
e
m
s
 
4
 
(
a
)
,
 
4
 
(
b
)
,
 
a
n
d
 
4
 
(
c
)
 
a
b
o
v
e
:

1
.

S
y
s
t
e
m
s
 
a
n
d
 
u
t
i
l
i
t
y
 
p
r
o
g
r
a
m
m
e
r
s

2
.

A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
a
n
d
 
o
t
h
e
r
 
p
r
o
f
e
s
s
i
o
n
a
l

3
.

A
l
l
 
o
t
h
e
r
 
(
k
e
y
p
u
n
c
h
 
a
n
d
 
o
t
h
e
r
 
o
p
e
r
a
t
o
r
s
,
 
c
l
e
r
i
c
a
l
,

t
e
c
h
n
i
c
i
a
n
s
,
 
e
t
c
.
)

,
0
0
0
.
0
0

,
0
0
0
.
0
0

9
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

9
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

N
u
m
b
e
r
 
o
f
 
P
e
r
s
o
n
n
e
l

1
9
6
4
-
5

1
9
6
8
-
9
 
P
r
o
 
e
c
t
i
o
n



C
a
p
i
t
a
l
 
E
x
p
e
n
d
i
t
u
r
e
s
 
f
o
r
 
D
i
g
i
t
a
l
 
C
o
m
p
u
t
e
r
 
A
c
t
i
v
i
t
i
e
s

Y
e
a
r

I
t
e
m

o
m
p
u
t
e
r
s

a
n
d

P
e
r
i
p
h
e
r
a
l

E
q
u
i
p
m
e
n
t

B
u
i
l
d
i
n
g
s
 
t
o

H
o
u
s
e
 
C
o
m
p
u
t
e
r

A
c
t
i
v
i
t
i
e
s

F
u
r
n
i
t
u
r
e
,

F
i
x
t
u
r
e
s
,

a
n
d
 
o
t
h
e
r

E
q
u
i
p
m
e
n
t

1
9
6
4
-
5

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

1
9
6
5
-
6
 
p
r
o
j
e
c
t
i
o
n

0
0
0
.
0
0

0
0
0
.
0
0

0
0
0
.
0
0

1
9
6
6
-
7
 
p
r
o
j
e
c
t
i
o
n

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

1
9
6
7
-
8
 
p
r
o
j
e
c
t
i
o
n

,
0
0
0
.
0
0

,
0
0
0
.
0
0

0
0
0
.
0
0

1
9
6
8
-
9
 
p
r
o
j
e
c
t
i
o
n

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

v
l



I
t
e
m
 
V
.

"
x
p
e
n
d
i
t
u
r
e
s
 
o
f
 
F
u
n
d
s
 
I
n
t
e
n
d
e
d
 
b
y
 
t
h
e
 
F
u
n
d
i
n
g
 
A
g
e
n
c
y

t
o
 
b
e
 
U
s
e
d

P
r
i
m
a
r
i
l
y
 
f
o
r
 
t
h
e
 
S
u
p
p
o
r
t
 
o
f
 
C
o
m
p
u
t
e
r
 
E
q
u
i
p
m
e
n
t
,
 
B
u
i
l
d
i
n
g
s
,
 
a
n
d
 
A
c
t
i
v
i
t
i
e
s

S
o
u
r
c
e
 
o
f
 
F
u
n
d
s

A
.

F
e
d
e
r
a
l
 
G
r
a
n
t
s
 
a
n
d
 
C
o
n
t
r
a
c
t
s

1
.

A
n
n
u
a
l
 
R
a
t
e
s
 
G
r
e
a
t
e
r
 
t
h
a
n
 
$
5
0
,
0
0
0
 
p
e
r
 
y
r
.

D
i
g
i
t
a
l
 
C
o
m
p
u
t
e
r

E
q
u
i
p
m
e
n
t
 
o
r
 
B
u
i
l
d
i
n
g
s

C
o
m
p
u
t
e
r
.
 
T
i
m
e
 
f
o
r

C
o
m
p
u
t
e
r

S
c
i
e
n
c
e

A
c
t
i
v
i
t
i
e
s
*

(
5
)

R
e
n
t
a
l
 
o
r

P
u
r
c
h
a
s
e
 
C
o
s
t

(
1
)

O
p
e
r
a
t
i
n
g

C
o
s
t

(
2
)

R
&
D
 
&
 
G
r
a
d
.

I
n
s
t
r
u
c
t
i
o
n

(
3
)

U
n
d
e
r
g
r
a
d
.

I
n
s
t
r
u
c
t
i
o
n

(
4
)

a
.
 
A
g
e
n
c
y

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

G
r
a
n
t
 
o
r
 
C
o
n
t
r
a
c
t
 
N
u
m
b
e
r
.

E
f
f
e
c
t
i
v
e
 
D
a
t
e

t
o

A
g
e
n
c
y
 
P
r
o
g
r
a
m
 
M
o
n
i
t
o
r
 
(
i
n
d
i
v
i
d
u
a
l
)

i
f
 
k
n
o
w
n

b
.
 
A
g
e
n
c
y

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

G
r
a
n
t
 
o
r
 
C
o
n
t
r
a
c
t
 
N
u
m
t
_
r

E
f
f
e
c
t
i
v
e
 
D
a
t
e

t
o

A
g
e
n
c
y
 
P
r
o
g
r
a
m
 
M
o
n
i
t
o
r
 
(
i
n
d
i
v
i
d
u
a
l
`

i
f
 
k
n
o
w
n

c
.
 
A
g
e
n
c
y

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

G
r
a
n
t
 
o
r
 
C
o
n
t
r
a
c
t
 
N
u
m
b
e
r

E
f
f
e
c
t
i
v
e
 
D
a
t
e

t
o

A
g
e
n
c
y
 
P
r
o
g
r
a
m
 
M
o
n
i
t
o
r
 
(
i
n
d
i
v
i
d
u
a
l
)

i
f
 
k
n
o
w
n

d
.
 
A
g
e
n
c
y

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

G
r
a
n
t
 
o
r
 
C
o
n
t
r
a
c
t
 
N
u
m
b
e
r

E
f
f
e
c
t
i
v
e
 
D
a
t
e

t
o

A
g
e
n
c
y
 
P
r
o
g
r
a
m
 
M
o
n
i
t
o
r
 
(
i
n
d
i
v
i
d
u
a
l
)

i
f
 
k
n
o
w
n

(
U
s
e
 
s
e
p
a
r
a
t
e
 
a
t
t
a
c
h
m
e
n
t
 
l
i
s
t
i
n
g
 
a
d
d
i
t
i
o
n
a
l
 
i
t
e
m
s
 
i
f
 
n
e
c
e
s
s
a
r
y
.
)

*
C
o
m
p
u
t
e
r
 
S
c
i
e
n
c
e
s
 
A
c
t
i
v
i
t
i
e
s
:

I
n
c
l
u
d
e
s
 
i
n
s
t
i
t
u
t
e
s
,
 
a
c
a
d
e
m
i
c
 
p
r
o
g
r
a
m
 
s
u
p
p
o
r
t
,
 
f
e
l
l
o
w
s
h
i
p
s
,

e
t
c
.



I
t
e
m
 
V
.

(
c
o
n
t
i
n
u
e
d
)

S
o
u
r
c
e
s
 
o
f
 
F
u
n
d
s

D
i
g
i
t
a
l
 
C
o
m
p
u
t
e
r

E
q
u
i
p
m
e
n
t
 
o
r
 
B
u
i
l
d
i
n
g
s

C
o
m
p
u
t
e
r
 
T
i
m
e
 
f
o
r

C
o
m
p
u
t
e
r

S
c
i
e
n
c
e

A
c
t
i
v
i
t
i
e
s
*

(
5
)

R
e
n
t
a
l
 
o
r

P
u
r
c
h
a
s
e
 
C
o
s
t

(
1
)

O
p
e
r
a
t
i
n
g

C
o
s
t

(
2
)

R
&
D
 
&
 
G
r
a
d
.

I
n
s
t
r
u
c
t
i
o
n

(
3
)

U
n
d
e
r
g
r
a
d
.

I
n
s
t
r
u
c
t
i
o
n

(
4
)

2
.

S
u
m
s
 
o
f
 
a
l
l
 
o
t
h
e
r
 
F
e
d
e
r
a
l

.

G
r
a
n
t
s
 
a
n
d
 
C
o
n
t
r
a
c
t
s

(
i
n
d
i
v
i
d
u
a
l
 
r
a
t
e
s
 
o
f
 
l
e
s
s

t
h
a
n
 
$
5
0
,
0
0
0
 
p
e
r
 
y
e
a
r
)

,
0
0
0
.
0
0

9
0
0
0
.
0
0

9
0
0
0
.
0
0

9
0
0
0
.
0
0

9
0
0
0
.
0
0

B
.

N
o
n
-
F
e
d
e
r
a
l
 
G
r
a
n
t
s
 
a
n
d
 
C
o
n
t
r
a
c
t
s
:

1
.

A
n
n
u
a
l
 
R
a
t
e
s
 
G
r
e
a
t
e
r
 
t
h
a
n
 
$
5
0
,
0
0
0

(
i
d
e
n
t
i
f
y
)

a
.

0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

b
.

9
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

9
0
0
0
.
0
0

c
.

9
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

0
0
0
.
0
0

,
0
0
0
.
0
0

d
.

,
0
0
0
.
0
0

0
0
0
.
0
0

,
0
0
0
.
0
0

0
0
0
.
0
0

,
0
0
0
.
0
0

9
0
0
0
.
0
0

9
0
0
0
.
0
0

9
0
0
0
.
0
0

9
0
0
0
.
0
0

,
0
0
0
0
0

2
.

O
t
h
e
r
 
n
o
n
-
F
e
d
e
r
a
l
 
G
r
a
n
t
s
 
a
n
d

C
o
n
t
r
a
c
t
s

C
.

T
o
t
a
l
 
o
f
 
A
 
a
n
d
 
B
,
.
1
9
6
4
 
-
5

,
0
0
0
.
0
0

,
0
0
0
.
0
0

9
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

D
.

T
o
t
a
l
 
P
r
o
j
e
c
t
e
d
,
 
1
9
6
8
-
9

,
0
0
0
.
0
0

9
0
0
0
.
0
0

9
0
0
0
.
0
0

,
0
0
0
.
0
0

,
0
0
0
.
0
0

*
C
o
m
p
u
t
e
r
 
S
c
i
e
n
c
e
 
A
c
t
i
v
i
t
i
e
s
:

I
n
c
l
u
d
e
s
 
i
n
s
t
i
t
u
t
e
s
,
 
a
c
a
d
e
m
i
c
 
p
r
o
g
r
a
m
s
 
s
u
p
p
o
r
t
,
 
f
e
l
l
o
w
s
h
i
p
s
,

e
t
c
.



I
t
e
m
 
V
I
.

A
d
d
i
t
i
o
n
a
l
 
I
n
s
t
i
t
u
t
i
o
n
a
l
 
a
n
d
 
M
a
n
u
f
a
c
t
u
r
e
r
s
'
 
C
o
n
t
r
i
b
u
t
i
o
n
s

A
.

A
d
e
q
u
a
c
y
 
o
f
 
c
h
a
r
g
e
s
 
a
s
 
a
 
m
e
a
n
s
 
o
f
 
s
u
p
p
o
r
t
 
f
o
r
 
s
p
o
n
s
o
r
e
d

r
e
s
e
a
r
c
h
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t
 
p
r
o
j
e
c
t
s

1
.

D
i
d
 
m
o
n
e
y
 
r
e
c
e
i
v
e
d
 
f
r
o
m
 
s
p
o
n
s
o
r
e
d
 
R
&
D
 
p
r
o
j
e
c
t
s
 
f
o
r

c
o
m
p
u
t
e
r
 
u
s
a
g
e
 
e
q
u
a
l
 
t
h
e
 
a
m
o
u
n
t
 
a
c
t
u
a
l
l
y
 
u
s
e
d
 
i
n

t
h
e
 
c
a
s
e
 
o
f

a
.

R
&
D
 
p
r
o
j
e
c
t
s
 
s
p
o
n
s
o
r
e
d
 
b
y
 
t
h
e
 
F
e
d
e
r
a
l
 
G
o
v
e
r
n
m
e
n
t

Y
e
s

b
.

R
&
D
 
p
r
o
j
e
c
t
s
 
s
p
o
n
s
o
r
e
d
 
b
y
 
n
o
n
-
F
e
d
e
r
a
l
 
a
g
e
n
c
i
e
s

Y
e
s

(
e
x
c
l
u
d
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
'
s
 
o
w
n
 
f
u
n
d
s
)

2
.

I
f
 
"
n
o
"
 
i
n
 
1
 
(
a
)
 
a
b
o
v
e
,
 
e
s
t
i
m
a
t
e
 
t
h
e
 
i
n
s
t
i
t
u
t
i
o
n
'
s
 
o
w
n

f
l
u
i
d
s
 
t
h
a
t
 
w
e
r
e
 
u
s
e
d
 
t
o
 
d
e
f
r
a
y
 
t
h
e
 
c
o
s
t
s
 
o
f
 
f
u
r
n
i
s
h
i
n
g

a
d
d
i
t
i
o
n
a
l
 
c
o
m
p
u
t
i
n
g
 
s
e
r
v
i
c
e
s
 
t
o
 
R
&
D
 
p
r
o
j
e
c
t
s
 
s
p
o
n
s
o
r
e
d

b
y
 
F
e
d
e
r
a
l
 
a
g
e
n
c
i
e
s
.

3
.

I
f
 
"
n
o
"
 
t
o
 
1
 
(
b
)
 
a
b
o
v
e
,
 
e
s
t
i
m
a
t
e
 
t
h
e
 
i
n
s
t
i
t
u
t
i
o
n
'
s
 
o
w
n

f
u
n
d
s
 
t
h
a
t
 
w
e
r
e
 
u
s
e
d
 
t
o
 
d
e
f
r
a
y
 
t
h
e
 
c
o
s
t
s
 
o
f
 
f
u
r
n
i
s
h
i
n
g

a
d
d
i
t
i
o
n
a
l
 
c
o
m
p
u
t
i
n
g
 
s
e
r
v
i
c
e
s
 
t
o
 
R
&
D
 
p
r
o
j
e
c
t
s
 
s
p
o
n
s
o
r
e
d

b
y
 
n
o
n
-
F
e
d
e
r
a
l
 
a
g
e
n
c
i
e
s
.

,
0
0
0
.
0
0

N
o

N
o

,
0
0
0
.
0
0

B
.
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Budget Bureau No. 99-6608
Approval Expires 3/15/67

National Survey on Expenditures, Sources of Support,
and Utilization of Digital Computers at Academic Institutions in

Research and Instruction, 1964-5*

General Comments:

This questionnaire is intended to be used to summarize data on all digital

computers used in research and instructional activities at a single major campus

of an institution. Because of the importance being attached to this study, a

careful attempt has been made to request information in a manner which would be

readily available at most institutions. However, it is recognized that individual

differences among academic institutions may make some of the information difficult

or impossible to provide in the manner requested. Do not report expenditures or

utilization figuresfor equipment used in the administration of the institution.

If computer facilities are used jointly for administration research instructional,

and area services then allocate costs on the basis of the percentage of non-admin-

istration uses.

Separate forms should be completed for each campus. However, more than one

form may be used for a single campus when significant distortions would result

otherwise.

"Equipment" refers to all electronic digital computers and peripheral equip-

ment such as card readers, card punches, etc.

At many institutions & substantial investment in computer equipment will exist

separate from a centralized installation. It is intended that all such equipment

and usage be included. Fiscal information should be given in thousands of dollars,

rounded to the nearest thousand. Data accurate to within ten percent would be most

useful, but if this is not possible, rougher estimates should be included.

This survey is being carried out by the Computer Sciences Project of the
Southern Regional Education Board for and under contract with the National Science
Foundation. No part of the financial data will appear in any form which will be
identifiable with the institution.

*1964-5 data is requested for uniformity even though later data might be available.
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Comments on Specific Items:

Item I:

A(2) Normally, the individual preparing the questionnaire and from whom
additional information can be obtained, if needed.

Item II:

(D) The total for current expenditures should equal the total of 1964-5
expenditures in Item III.

Item III:

(A) In cases where manufacturers discounts or other allowances for
equipment have been provided, report only net costs to the institu-
tion. This instruction applies also to Item IV. (cf. Item VI)

Item V:

This Item attempts to exhibit individual, usually large, sources of
funds intended priiarily for computer activit es per se or for com-
puting equipment (and buildings) intended for general research and
educational needs.

V(A) Providing the name of the individual program monitor from an agency
will assist efforts to coordinate institutional needs with the plans
of Federal agencies.

Column (2): Include only salaries and wages, maintenance and other direct
costs. (i.e., do not include overhead or indirect costs.)

Item VI:

(A) Many institutions have reported that monies received toward com-
puting-time charges for work on sponsored R&D grants and contracts
usually do not cover the cost of time actually provided to such
users. Part A is intended to provide NSF with estimates of the
magnitude of this discrepancy.

Item VII:

This Item is intended to indicate the distribution of computer
activities for various purposes, each item being expressed as an
estimated percentage of the total cost based upon usage.

VII(5) i.e., utilization of equipment or services by individuals or
organizations which are not a part of the institution submitting
this report.

If there are further questions, please contact:

Dr. John W. Hamblen
Computer Sciences Project Director
Southern Regional Education Board
130 Sixth Street, N. W.
Atlanta, Georgia 30313

Office Phone: 404-875-9211 (Home Phone: 404-938-0866)
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